Skeletal muscle-specific immunotoxin for the treatment of focal muscle spasm.
Intramuscular injection of botulinum toxin type A (BTX) is used to treat many disorders characterized by muscular spasms. The utility of BTX, however, is limited by its short duration of action, the development of resistance after repeated injections, and cross-reactivity with autonomic neurons. To overcome these limitations, we engineered an immunotoxin (ITX) to damage skeletal muscle fibers selectively by chemically linking a monoclonal antibody against the nicotinic acetylcholine receptor to the toxin ricin. In vitro, the ITX was 20,000-fold more toxic to myotubes than myoblasts, consistent with the degree of acetylcholine receptor expression. The gastrocnemius muscles of 30 rats were unilaterally injected with a series of protein toxins at various concentrations and examined histopathologically 7 and 30 days later. ITX produced destructive myopathic changes at a dose 300-fold less than the maximum tolerated dose. Assessment of rat muscle strength after unilateral gastrocnemius injections showed that ITX was more effective and had a longer duration of action than BTX. ITXs may have potential for the treatment of involuntary muscle spasms.